Burkholderia pseudomallei aerosol infection results in differential inflammatory responses in BALB/c and C57Bl/6 mice.
Melioidosis is caused by the Gram-negative bacterium Burkholderia pseudomallei, whose portals of entry into the body include subcutaneous, ingestion and inhalation routes. Animal models play an important role in furthering our understanding of this disease, which is associated with high morbidity and mortality in susceptible subjects. Previous studies using intranasal inoculation showed a differential susceptibility to inhalational melioidosis in BALB/c and C57Bl/6 mice and attributed the difference to genetic factors and host response. However, a recent study found no difference in susceptibility when the two species of mice were exposed to nebulized bacteria. We sought to address this discrepancy by using a nasal route only, instead of whole-body aerosol exposure system. Employing three different clinical strains of B. pseudomallei and following the progression of disease development in both BALB/c and C57Bl/6 mice, we found that BALB/c mice were at least 10- to 100-fold more susceptible to infection than C57Bl/6 mice. Comparison of bacterial burdens in aerosol-challenged mice, at both the pulmonary and distant sites of infection, suggests that C57Bl/6 mice were more efficient in clearing the bacteria than BALB/c mice. In addition, a comprehensive study of a wide panel of chemokines and cytokines at the protein level demonstrated that hyperproduction of proinflammatory cytokines in aerosol-challenged BALB/c mice did not translate into better protection and survival of these mice, whereas a moderate increase in these proteins in aerosol-challenged C57Bl/6 mice was more beneficial in clearing the infection. This suggests that high levels of proinflammatory cytokines are detrimental and contribute to the immunopathogenesis of the infection.